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TECHNICAL REPORT INDEX/ABSTRACT 

a 
A C C E S S I O N  N U M B E R  D ~ o U n ~ $ ~ e S ~ ~ & ~  Y C L A  IS1 FI C A TI  O N  I 

T I T L E  OF D O C U M E N T  L I B R A R Y  U S E  O N L Y  

Si-Monthly Weight and Balance Status Report f o r  CSM 009 

O R I G I N A T I N G  A G E N C Y  A N D  O T H E R  S O U R C E S  C O D E  

NAA-S&ID 

The Weight and Balance Status Report for C S M  009 presents summary 
mass property data fo r  each module in addition t o  the  usable SPS 
propellant required fo r  the 190 second t o t a l  burn time. 
property data a l so  includes the t o t a l  vehicle from launch t o  CSM 
a t  SPS burnout, the  LEV abort phase t o  CM at impact and t h e  normal 
CM entry mission. 
drag r a t i o  of 0.3k at entry. 
result ing i n  a center of gravity f o r  the LEV at LEV burnout of 
Xa 1122.1. 

Mass 

The CM is  ballasted t o  meet the required lift t o  
The LES is ballasted t o  8200 pounds 

D O C U M E N T  N U M B E R  
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N O R T H  A M E R I C A N  A V I A T I O N ,  I RMATION SYSTEMS DIVISION 

INTRODUCTION 

The May report  incorporates changes t o  t h e  CSM 009 subsequent t o  t h e  
February report  (SID 65-110). 
current weight s ta tus  section. 

The change descriptions are included i n  t h e  

The Command Module s ta tus  includes w+4 pounds of aft heat sh ie ld  ball& 
and 212 pounds of crew compartment simulated systw bdlast t o  m s h t d n  t& 
l i f t  t o  drag r a t i o  of 0.34 a t  en t ry .  
consistent w i t h  the  Block I control weight of ll,OOO pounds, 1 2 5  pound8 of 
addi t ional  ba l l a s t  i s  required. 

To achieve t h e  M design weight 

The ballast i n  t h e  Launch Escape System has been reduced by 105 pounds 
from the  February report t o  maintain the  8200 pound control w i g h t .  
results i n  a change i n  the  LEV burnout center of grar i ty ,  d o n g  t h e  X adr of 
2.9 inches (1125.0 t o  1122.1). 
actual  ver i f ica t ion  of the  1125.0 requirement by fu ture  teste. 

Thio 

The change is  acceptable a t  t h i s  t i m e ,  petndn# 

The Service Module weight s ta tus  i s  current ly  1133 pounds under the  
design weight of 9200 pounds. 
burned out SM weight of 8067, include 0.5% loading tolerance and t h e  dart 
and r e s t a r t  losses.  

The f l u i d  residuals, which are a part of tha 

The revised curves f o r  t h e  LEV weight versus center of gravi ty  and 
i n e r t i a ,  SPS propellant burning versus center of gravi ty  and Ine r t i a ,  and the 
module weight d i s t r ibu t ions  w i l l  be included in t h e  July report. 0 

A l is t  of potent ia l  changes f o r  each module i s  as follows: 

COMMAND MODULE (+49 1 
Increase apex area based on s t ruc tu ra l  

Add a vent l i n e  t o  each propellant and 

Study implementation of using HF Recovery 

Increase wiring based on ac tua l  weights. 
Delete s i l icone potting compound on -2 

modifications. 

oxidizer tank. 

Antenna . 

s ide  of t h e  af t  heat shield.  

+4 

-2 
+130 

-83 

Modify SPS engine t o  use pneumatic act ion 
’ f o r  the  propellant valves. +20 

Add heater blankets t o  the  RCS housings. +2 
Add edge i so la t ing  material  t o  ECS radiators .  +7 
Increase the  SPS engine. +13 

1 
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I N C .  '@ SPACE and INFORMATION SYSTEMS DIVISION 

~ ~ O U S  
STATUS 
2-1-65 

CSM 009 

CHANGES CURRENT 
To STATUS 

CURRE3lT 5-1-65 

BASIS FOR CURRENT 

&ST % C A U  %ACT 

LAUNCH ESCAPE SPSTEM 

COMNAND EODULE 

SEEVICE MODUTX 

ACAPTELP 

TOTAL LP.UKCH WEIGHT+ 

I I I 
I I I 

8305 -105 8200 

11OOo 0 11OOo 

8260 -193 8067 

3480 0 3480 

31045 -298 30747 11 

"'Less SPS usable propellant. 

70 19 

80 15 

25 I 63 1 12- 

e 
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@ m V  I A T  I 0 N, 1 N c. (a SPACE and INFORMATION S Y S T E M S  DIVISION 

To STATUS 
CURRENT I 5-1-65 ITEM 009 STA %EST ZCALC [TC" 

Structure-Includes 

Bal las t - Ins ta l la t ion  

E l e c t r i c a l  
Propulsion System 
Separation Provisions 
C/H Boost Protect ive 

&-Ball 

Provisions 

Cover 

1537 4 

29.0 
52.5 

5368.6 
16.2 

LE-NO BALLAST 

BALLAST 

43 57 

100 
78 22 

53 47 
88 12 

0 ITOTAL LAUElCH ESCAPE 
-105.0 

LAUNCH ESCAPE SYSTEM 009 

WEIGHT STATUS 

8200.0 15 66 19 

P r n O U S  
STATUS 
2-1-6 5 

1537.4 

29.0 

5368.6 
52.5 

16.2 

580.0 

7583 7 

721 3 

8305.0 

I I I 

I 1 I I 

-105.0 

9 
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T 10 N, I N c. 6% SPACE and INFORMATION SYSTEMS DIVISION +J 

COMMAND MODULF: 009 

WEIGHT STATUS 

ITEM 

St ruc ture  
S tab i l i za t ion  & Control 
Environmental Control 
E a r t h  Recovery 
I n s t  m e n t a t i o n  
E l e c t r i c a l  Power 
Reaction Control 
Comunications 
Displays & Controls 
Useful Load-React ion 

Control 
I t e m s  for  CM 009 
Platform 
S imulat ed S yst ema-Ballas' 
Ballast-Aft Heat Shield 

TOTAL-IlINIMUM WEIGHT CM 

Additio2al Simulated 

A f t  Heat Shield Ballast- 

Ballast-Aft Heat Shield 

Ballast 

Deleted 

TOTAL COl.?M.4ND MODULE 

PREVIOUS 
STATUS 
2-1-65 

5267.7 
190.0 
293 e 4  
598.1 
244.0 
1261.5 
304 0 
288.1 
95.2 

270.0 
111.1 
907.3 
100.0 
369.6 

.0300.0 

832.9 

-369.6 
236 7 

.1m. 0 

CHANGE3 
To 

CURRENT 

+315 9 
0.0 
0.0 
+5.0 
0.0 

+75.0 
0.0 
0.0 
0.0 

0.0 
-10.0 
+2.7 

t-ll2.4 
+74 0 

+575 0 

-506.5 

-74 0 
+5.5 

0.0 

CURRENT 
STATUS 
5-1-65 

5583 6 
190.0 
293 -4 
603.1 
244.0 
1336.5 
304 0 
288.1 
95.2 

270.0 
101.1 
910.0 
212.4 
443.6 

10875.0 

326.4 

-443 6 
242.2 

LlOOo . 0 

BASIS FOR CURReJT * - 
8 
10 
16 
4 
40 
10 
14 
25 

10 
15 

- 
10 

- 
9 - 

- 
60 
90 
38 
76 
60 
35 
86 
75 
65 

100 
90 
85 
100 
100 

66 - 

- 
32 

46 
20 

55 

35 

26 

10 

SID 65-110-1 



~~~ 

A V I A T I O N ,  I N C .  'a SPACE and INFORMATION SYSTEMS DIVISION 

ITEM 

St ruc ture  
Enviromental  Control 
I n s t  m e n t a t  ion  
E l e c t r i c a l  Power 
Service Propulsion 
Reaction Control 
Fluid Residuals * 
Usable Fluids-RCS (Fu l l  

TOTAL SEXVICE MODUU 

+Propulsion Residuals 
Helium 
Propellant 

Trapped I n  System 
Trapped I n  Engine 
& M u r e  Ratio Tolerance 
Loading Tolerance-Oxidizer Only 
Zestar t  Losses (2 S t a r t s )  

RCS Residuals 
Helium 
Propellant 

Trapped I n  System 
I b t u r e  Ratio 
Expulsion Efficiency 
Loading Tolerance 

(99.0) 
( 502.0) 
265.2 

68.6 
99.3 
44.9 
24.2 

601.2 

48.0 
(3.0) 

(45.0) 
4.0 
9.0 
24.0 
3.0 

11 
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A V I A T I O N ,  INC.  (@ SPACE and INFORMATION SYSTEMS DIVISION 

‘L’ 
? 

ITEX 

St ruc ture  (Includes 

E l e c t r i c a l  
S t ab i l i z ing  Members) 

Separation System 

TOTAL ADAPTER 

ADAPTER 002 

WEIGHT STATUS 

PREVIOUS 
STATUS 
2-1-6 5 

3163.7 
61.0 
255 03 

3480.0 

19 
82 
83 

CHANGES 
To 

CURRENT 

68 13 
18 
17 

CURRENT 
STATUS 
5-1-6 5 

25 63 

3163.7 
61.0 
255.3 

12 3480.0 
1 

BASIS FOR CURRENT 
ADP 009 STATUS 

%EST I SCALC I %ACT 

12 
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A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH ESCAPE SYSTEM 

CURRENT WEIGHT CHANGES 

Decrease the ballast (Item 9, Page 11) due to the LES being 
constrained to 8200 pounds. 

TCTAL LAUNCH ESCAPE SYSTEM CURRENT WEIGHT CHANGES 

-105 

-105 

SID 65-110-1 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CIJRREI?T WIGHT CHANGES 

STRUCTURE 

Increase a f t  heat shield substructure (Items 4 and 5 ,  Page 14) 
due t o  revised drawing and ac tua l  weighing. 

Transfer Y-Y a t tenuat ion struts (Item 18, Page U+) t o  platform 
due t o  Y-Y s t r u t s  being pa r t  of suspended load. 

Add windows i n  l i e u  of s t ruc tu ra l  covers t o  t h e  center heat 
sh ie ld  substructure (Page 15). 

Add s tee l  channels t o  wire raceway t o  provide s t r u c t u r a l  
i n t e g r i t y  (Page 15 ) . 

Add s i l i cone  pot t ing compound t o  aft heat shield f o r  r i g i d i t y  
a t  impact (Page 15). 

Add potting-internal t o  a i r  lock due t o  increased water 
h p a c t  loads (Page 15) .  0 

EARTH RECOVERY 

Add umbilical tension separation cylinder t o  EIS t o  provide 
access t o  the  instrumentation umbilical after fo rwad  heat 
sh ie ld  i s  in s t a l l ed  (Page 20). 

E U C  TRI CAL POWER 

Add wiring f o r  Mission Control programmer not pa r t  of t h e  
load platform due t o  incorporating revised drawings 
(?age 26). 

Add wiring provisions such as string, clamps, varnish, e tc .  
based on ac tua l  weighing of harness in s t a l l a t ions  (Page 26). 

ITEMS FOR CM 009 

Delete water-waste tank (Item 4, Page 35) which w a s  u t i l i z e d  
as b a l l a s t  and i s  unnecessary t o  the l a t e a t  configuration. 

44.1 

+50 0 

+lo. 0 

+1m. 0 

+35.0 

+40.0 

(-10.0) 

-10.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  (@ SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULF; 

CURRENT WEIGHT CHANGES 

PLATFOFU? 

Increase platform s t ruc tu re  (Item 1, Page 36) due t o  revised 
drawings. 

Increase Post Landing Sequence Controller (Item 5, Page 36) 
based on calculated i n  l i eu  of an estimated weight. 

Add Y-Y a t tenuat ion  struts t o  load platform which were 
t r ans fe r r ed  from s t ruc tu re  (Page 37). 

Add s t ruc tu re  f o r  supporting platform b a l l a s t  based on released 
ctraw;,ngs (Page 37). 

Uccrease platform b a l l a s t  (Item 4, Page 37) due t o  simulated 
weight and center  of g rav i ty  requirements f o r  t h e  t o t a l  
p l a t  f om. 

Increase simulated systems b a l l a s t  (Item 1, Page 38) due t o  
maintaining center  of grav i ty  requirenents f o r  minimum 
weight Command Kodule. 

B A I U S T  - AFT HEAT SHIELD 

Increase a f t  h e a t  sh ie ld  b a l l a s t  (Page 39) due t o  maintaining 
center  of g rav i ty  requirements f o r  minimum weight Command 
Module. 

TOTAL CONMNI; !!ODUL;E CURRENT \43IGHT CHANGES (MIXIMUM WEIGHT). 
(TO BE BROUGHT FORWARD) 

(+2.7) 

+18.7 

+19.3 

+14.1 

e o . 0  

-139 4 

(+112.4) 

+112.4 

(+74 0 

+74.0 

&575.0 

15 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

C m T  WEIGHT CHANGES 

(-506 5 

BALLAST TO ACHIEVE CONTROL WEIGHT 

ADDITIONAL SIMULATED SYSTENS - B A U A S T  

Decrease simulated systems b a l l a s t  (Page 43)  consis tent  
with maintaining center  of gravi ty  requirements a t  the  
control  weight. -506 5 

BALLAST - A F T  HEAT S H I E L D  (-68- 5) 

Decrease aft heat sh ie ld  ba l l a s t  (Page 44 and 45) consis tent  
with maintaining 
control weight. 

center  of gravity-requirements a t  t h e  
-68.5 

TOTAL BALLAST 

TOTAL COMMAND 

CHANGES TO ACHIEVE CONTROL WEIGHT 

MODULE CURRENT WEIGHT CHANGES (MINIMUM WEIGHT) 
( BROUGHT FORWARD FROM PACE 15)  

TOTAL CM CURRENT WEIGHT CHANGES (CONTROL WEIGHT) 

-575 0 

1-575.0 

0.0 

16 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DI\’ISION 

SERVICE MODULI3 

CURRJZNT WEIGHT CHANCES 

STRUCTURE 

Decrease insu la t ion  ( I t e m  10, Page 47) due t o  in te rna l  
insu la t ion  being deleted from t h e  configuration. 

Decrease f i t t i n g s  and at taching pa r t s  (Item 1, Page 48) due 
t o  revised drawings. 

Decrease RCS engine supports and insulat ion (Items l4, 15,  
16 ,  17, Page 48) due t o  cork insu la t ion  being used i n  l i e u  
of  plume shields .  

ELECTi?I CAL POWER 

(-210.7 ) 

-189 7 

-15.0 

Increase wiring and connectors (Items 1, 2, 3 ,  4 ,  5 and 11, 
Page 53)  based on revised wiring lengths and increased 
wiring provisions such as s t r i n g ,  clamps, varnish,  e t c .  ) +52.5 

FLIrTD RTCSIDUALS (-34 6 1 
Decrease SPS residuals  (Items 9,  10, 11, 12, 13, Page 62 and 

I t e m  1, Page 6 3 )  consistent with the  CSM 009 DEI presentat ion.  -34 8 

TOTAL SERVICZ MODULE CURRENT WEIGHT CHANGES -193.0 

SID 65-110-1. 
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A V I A T I O N ,  INC.  a) SPACE and INFORMATION SYSTEMS DIVISlON 

CSM 009 

GOVEFNIEPJT FURNISHED EQUIPMENT 

C0mm.d Module 

PAM/F'M/FM Package 
Comutators ( 3 )  
Survival Beacon 
Radio Command Equipment 
Calibrator ( in s t a l l ed  in f l i g h t  qual. tape recorder) 

Service Module 

PAI\?/FM/FM System 
Mod. K i t  

Lau;~l -~  Escape System 

"Q ' I  B a l l  

(37.5) 

16.0 
9.0 
5.0 
5.5 
2.0 

(210.1) 

25.1 
185.0 

(25.0) 

25 .O 

272.6 

SID 65-1.1.0-1 


